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The interfacial shear strength of continuous silicon carbide fiber reinforced 7075 aluminum matrix
composite (SiCf/7075Al) has been investigated in this research by pushout microindentation. The
SiCf/7075Al composite specimens were processed by diffusion bonding alternate layers of SiC fibers
and 7075Al alloy plates. From the measured stress-displacement curves of indentation tests, the inter-
facial shear strengths of the composite specimens were obtained, and the stress-displacement curves
were basically divided into two regions: (1) elastic deformation and (2) interface decohesion and fiber
sliding. With increasing aging time, the interfacial shear strength of the composite increased to 167 MPa
for T6-treated specimens, and the variation of the interfacial shear strength well followed that of the
ultimate tensile strength of 7075Al matrix alloy. With decreasing specimen thickness, the interfacial
shear strength of the composite and the amplitude of stress fluctuation slightly decreased because of
the stress relaxation effect near specimen surfaces. Under higher indentation velocities, both the interfacial
shear strength and the amplitude of stress fluctuation became smaller.
I. INTRODUCTION
FOR decades, research on new materials with low densities,
high strengths, high stiffness, high fracture toughness, high
thermal conductivities, and low coefficients of thermal expan-
sion (CTEs) for the applications to aerospace, automobile, elec-
trical contact, and even electronic packaging industries have
been of tremendous interest to materials scientists.[1,2,3] Among
these new materials, metal matrix composites, which combine
the high ductility and thermal conductivity of metallic matrices
with high-strength, low thermal expansion, and good elevated-
temperature stability of ceramic reinforcements, have been
widely developed since the 1960s.[4,5,6] Strong and stiff con-
tinuous fiber, such as boron or silicon carbide (SiC), reinforced
high-strength aluminum alloy (7075Al, etc.) composites are
of particular interest.[6–11] For processing of the continuous
fiber reinforced aluminum alloy composites, diffusion bond-
ing is the most successful and reliable method.[9,10,11] Thus, it
is also applied in this research to process a continuous SiC
fiber reinforced 7075Al alloy composite (SiCf/7075Al).
Because of the substantial effect of interface adhesion on
the strength and fracture toughness of composites,[12,13] research
on the interfacial shear strength between fiber and matrix has
been intensively conducted.[14–21] The three most frequently
used methods for the measurement of interfacial shear strength
of continuous fiber reinforced composites have been devel-
oped, including fiber pullout, pushout, and fragmentation
tests.[6,20,21] For the fiber pullout test, a part of the fiber is
embedded in the matrix, and the exposed part is then clamped
and pulled out to obtain the interfacial shear strength by sim-
ply measuring the applied load. However, this method is not
suitable for metal matrix composites due to the difficulty in
the preparation of the special single-fiber pullout specimens.
By using the fiber fragmentation test, the composite specimens
are first tensile tested, during which the embedded continu-
ous fibers are fragmented, followed by matrix etching and fiber
extracting. The length distribution of the fragmented fibers is
then measured to calculate the interfacial shear strength. This
method is applicable for ceramic fiber reinforced metal matrix
composites, but its requirement is that the elongation of the
matrix alloys must be greatly larger than that of the fibers.
Alternatively, composite specimens can be sliced perpen-
dicular to fibers to only several hundred micrometers thick,
and then interfacial shear strength can be measured by push-
ing out the fibers using a microindenter and analyzing the
stress-displacement curves of the tests. The pushout microin-
dentation test is the most suitable method for the measurement
of the interfacial shear strength of continuous ceramic fiber
reinforced metal matrix composites. It has many advan-
tages,[6,20,21] including (1) easily obtained stress-displacement
curves, (2) more precise results because more data can be
obtained from one specimen, (3) the same interface conditions
of the tested specimen as those of the entire composite because
the tested specimen is taken from the composite, and (4) high
sensitivity of the measurement to the interfacial conditions.
Therefore, in this research, the fiber pushout microindentation
test was adopted to measure the interfacial shear strength of
SiCf/7075Al composite, and the indentation behavior of the
composite was studied. The effect of aging treatment on the
interfacial shear strength of the composite was investigated to
clarify the relation between the interfacial shear strength and
the strength of the 7075Al matrix. Experimental parameters
including specimen thickness and testing velocity were also
altered to verify their effects on the measured results.
II. EXPERIMENTAL PROCEDURES
Continuous SiC fibers (SCS-8, Textron Corp., Lowell, MA)
with a diameter of 142 m and a carbon-rich surface layer
of a few micrometers thick were used as the reinforcement.
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The SiC fibers have a high strength of 4000 MPa, a high elas-
tic modulus of 380 GPa, a low density of 3.2  103 kg/m3,
a high thermal conductivity of 270 W/mK, and a low CTE
of 5  106 1/K.[22] Commercial AA 7075Al alloy plates (Al-
5.4 pct Zn-2.2 pct Mg-1.4 pct Cu in weight percent) with a
thickness of 1.5 mm were used as the matrix material. Alter-
nate layers of 2-mm spaced SiC fibers and 7075Al alloy plates
were stacked and diffusion bonded at 465 °C, 45 MPa in a
vacuum of 102 torr for 30 minutes to obtain SiCf/7075Al
composite.[11] Because of the large spacing of 2 mm between
two SiC fibers and the large thickness of 7075Al alloy plates
of 1.5 mm, the content of the SiC fibers in the composite was
estimated as only 0.6 vol pct. The consolidated SiCf /7075Al
composite specimens were then solid solution treated at 470 °C
for 1 hour and water quenched to room temperature. An aging
treatment of the composite specimens was carried out in an oil
bath at 120 °C for 1 to 25 hours (T6 treatment) to investigate
its effect on the interfacial shear strength of the composite.
The SiCf /7075Al composite specimens were then sliced
to 1-mm thickness perpendicular to the fiber axis using a
low-speed diamond saw and polished to different thicknesses
of about 210, 370, 610, and 800 m. The polished specimen
was then placed on a steel holder with a groove of 250 m
in width and 5 mm in depth. The SiC fiber to be indented
was aligned to the center of the groove, and then the speci-
men was mounted onto the holder. The indentation was con-
ducted using an Instron testing machine (Instron Corporation,
Norwood, MA) with a WC cone indenter with a cone angle
of 30 deg and a plateau of 100 m in diameter on the indenter
tip, as schematically illustrated in Figure 1. The fiber was
aligned to the cone tip and then indented at different velocities
of 10, 100, and 500 m/min. From the applied indentation
load, the interfacial shear stress was converted by using the
following equation:[14]
[1]
where , p, r, and t are the interfacial shear stress, applied
load, fiber radius, and specimen thickness, respectively. At
least ten fibers were measured for one sample to ensure the
reliability of obtained data.
t 
p
2prt
A Dektak ST surface profiler (-step, Veeco Instruments,
Inc., Tokyo) was used to evaluate the surface profiles of
indented SiCf/7075Al composite specimens. The top and bot-
tom surface morphologies of the indented composite speci-
mens were examined by a scanning electron microscope
(SEM, JEOL* JSM-5410). The surfaces of the SiC fibers 
*JEOL is a trademark of Japan Electron Optics Ltd., Tokyo.
and surrounding 7075Al matrix, i.e., the interfaces of the
SiCf/7075Al composite, were obtained by tearing the com-
posite specimens along the interfaces between two 7075Al
plates and were also examined by SEM. The SEM energy-
dispersive spectrometry (EDS) was used to analyze the surface
chemical compositions of the fibers and matrix around the
interfaces. For comparison of the interfacial shear strength
of the composite with the tensile strength of the 7075Al
matrix alloy, tensile tests of the 7075Al alloy were also con-
ducted using the Instron testing machine. Before tests, the
7075Al alloy specimens were machined to a gage size of
3 mm in width, 1 mm in thickness, and 25 mm in length,
and their surfaces were polished to 600 mesh.
III. RESULTS AND DISCUSSION
A. Indentation Behavior of SiCf / 7075Al Composite
Figure 2 shows the typical interfacial shear stress-
displacement curve of the pushout microindentation test of
T6-treated SiCf/7075Al composite with a specimen thickness
of 800 m. This stress-displacement curve can be basically
divided into two regions, indicating the steps of fiber inden-
tation: (1) elastic deformation and (2) interface decohesion
and fiber sliding.
1. Elastic deformation
As shown in Figure 2, the interfacial shear stress linearly
increased with the displacement of indenter until the stress
reached the first peak, SP1. Both the SiC fiber and 7075Al
matrix were expected to deform elastically without interface
decohesion during this stage. The elastic deformation was
Fig. 1—Schematic illustration of the experimental setup for the fiber pushout
microindentation test of the SiCf /7075Al composite.
Fig. 2—Typical stress-displacement curve of the indentation test of the
T6-treated SiCf /7075Al composite with a specimen thickness of 800 m.
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confirmed by the interrupted test, as shown in Figure 3(a);
the bottom surface of the SiCf/7075Al composite specimen
after indentation was interrupted at a stress of 150 MPa.
No interface failure was observed nor was any height dif-
ference between the fiber and matrix measured on either the
top or bottom surface of the specimen using  step, indi-
cating that no interface decohesion or plastic deformation
occurred at the stage of elastic deformation.
2. Interface decohesion and fiber sliding
As the stress accumulated to SP1, the strength of interface
bonding was insufficient to resist the high applied shear
stress, and the interface between the fiber and matrix sud-
denly failed and decohered. The maximum applied stress,
SP1, thus represents the interfacial shear strength of the com-
posite. After that, the accumulated stress was drastically
released to the first low point SL1, accompanied by an obvious
and rapid displacement of the fiber, as shown in Figure 3(b).
The height difference between the fiber and matrix on the
bottom surface of the specimen was measured as about
4.4 m, indicating the distance of fiber sliding. Subsequently,
with increasing displacement of the indenter, the stress grad-
ually increased again from SL1 to another peak, SP2, during
which the accumulated stress was insufficient to overcome
the interfacial friction force and to drive fiber movement.
After the stress reached SP2, the fiber rapidly slid again to
another stable position, and the stress dropped to another
low point, SL2. This stress fluctuation phenomenon repeated
as a so-called “stick-slip” mechanism.[23] Actually, this region
of the stress-displacement curve includes two phenomena:
interface decohesion and fiber sliding. However, the inter-
val between these two steps was too short to identify, and
thus these two phenomena were illustrated as one stage.
The amplitude of the stress fluctuation shown in Figure 2
reached as high as 20 MPa. The large stress fluctuation was
not only attributed to interface friction but also the plastic defor-
mation of 7075Al matrix during fiber sliding. Figure 4 shows
the surface morphologies of SiC fibers and surrounding 7075Al
matrix, i.e., the interfaces of SiCf /7075Al composite specimens
observed before and after fiber indentation tests. As shown in
Figures 4(a) and (b), the surface of the SiC fiber before inden-
tation was clean and smooth without any special feature, and
similarly, a flat surface of the matrix was observed only with
some small pores remaining due to the insufficient plastic flow
of the matrix during diffusion bonding. However, after inden-
tation, as shown in Figures 4(c) and (d), some fragments of the
7075Al matrix adhering onto the surface of the fiber were
observed, and obvious traces of friction sliding were found on
the surface of the matrix due to the plastic tearing and defor-
mation of the matrix under the movement and drag of both
the fiber and the matrix fragments. Especially in Figure 4(e)
at a higher magnification, continuous sliding scratches covered
by discontinuous Al fragments were clearly observed on the
matrix surface. No sliding scratch was presented on the sur-
faces of the discontinuous Al fragments, implying the simul-
taneous movement of the Al fragments with the fiber, which
resulted in scratches on the surface of the matrix.
Corresponding to the stress-displacement curve of indenta-
tion test shown in Figure 2, when the interfacial shear stress
reached SP1, the 7075Al matrix adjacent to the interface
deformed and fractured immediately after which the SiC fiber
slid. The rapid interface decohesion and the movement of the
fiber then drastically released the applied elastic stress. As a
result, the accumulated stress dropped to SL1, and the move-
ment of the fiber ended. As the displacement of indenter con-
tinued to increase, the stress gradually accumulated to SP2, and
the fiber then rapidly jumped forward again. The accumulated
energy from SL1 to SP2, i.e., the amplitude of stress fluctua-
tion, was consumed by both the static friction at the interface
and the shear deformation of the matrix. Thus, during the inden-
tation process, the amplitude of the stress fluctuation remained
almost constant because the same energy was required for
interface friction and matrix deformation. However, with fiber
pushed out, the interfacial shear stress decreased averagely at
a rate of 1.3 MPa/m, attributed to the decreases in both the
contact area and abrasive wear at the interface.
B. Interfacial Bonding and Interfacial Shear Strength
Although the temperatures of 465 °C for diffusion bonding
and 470 °C for solution treatment were near the solidus
temperature of 7075Al alloy, they were still insufficient for
the Al matrix to react with the carbon-rich surface layer of
(a)
(b)
Fig. 3—SEM micrographs of the bottom surfaces of the T6-treated
SiCf /7075Al composite specimens after indentation tests interrupted at
(a) 150 MPa and (b) interface decohesion.
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(a) (b)
(c) (d )
(e)
Fig. 4—SEM micrographs of the surface morphologies of (a) SiC fiber and (b) 7075Al matrix before indentation test; the surface morphologies of (c) SiC
fiber and (d) 7075Al matrix after indentation test; and (e) higher magnification of Fig. (d).
SiC fiber and to form a strongly bonded Al4C3 compound
layer at interface in a short period of time. As shown in Fig-
ures 4(a) and (b), clean surfaces of the SiC fiber and 7075Al
matrix were observed without any reaction product detected
by SEM EDS analyses. Thus, a rather weak chemical bond-
ing was expected to exist at the interface between the fiber
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and matrix. As measured in the interrupted and resumed inden-
tation tests of the T6-treated SiCf/7075Al composite speci-
men shown in Figure 5, the load was released to zero after
the interfacial shear stress reached the first peak SP1 and then
immediately applied again to raise the stress to the second
peak SP2. The interfacial chemical bonding was expected to
break once the applied stress had reached the first peak, and
then in the resumed test, the chemical bonding would no
longer contribute to the interfacial shear strength. Therefore,
the stress at the second peak of 148 MPa was lower than
that at the first peak of 163 MPa, and the stress difference
between these two peaks denoted the strength of interfacial
chemical bonding. The small stress difference of only 15 MPa
confirmed the weak chemical bonding between the fiber and
matrix as compared to the large total shear stress of 163 MPa.
In comparison, a large radical compression stress had been
formed during cooling of SiCf /7075Al composite from the
high temperatures of diffusion bonding and solution treat-
ment due to the difference in the CTEs of SiC fiber and
7075Al matrix.[24,25] This stress acted from the matrix onto
the fiber and contributed to a strong mechanical bonding
(clamping) at the interface. This stress most probably dom-
inated the high interfacial shear strength so that it resulted
in the subsequent shear deformation and failure of the matrix
during fiber sliding, as shown in Figures 4(c) through (e).
The radical compression stress, 0, can be estimated using
the following equation:[24,25]
[2]
in which Em is the Young’s modulus of the Al matrix,
71 GPa, and m and f are the CTEs of the matrix and the
fiber, 25.2  106 and 5  106 1/K, respectively. The sym-
bol 	T denotes the temperature difference between solution
treatment and room temperature, and 
m is the Poisson’s
ratio of the matrix, 0.33. After calculation, the radical
compression stress was obtained as about 485 MPa. Although
a part of the residual compressive stress was released by the
plastic yielding of the 7075Al matrix during cooling, it was
still high enough to form a strong mechanical bonding at
s0 
Em (am  af )T
1  vm
the interface. From the relation of the interfacial shear
strength, , to the radical compression stress, 0, written as
the following equation, the friction coefficient between the
SiC fiber and Al matrix, , was approximated as 0.31.[26]
[3]
In addition, the applied pressure during diffusion bond-
ing could also contribute a tight adhesion between SiC fiber
and Al matrix. The interfacial shear strength of SiCf/7075Al
composite specimens hot pressed at 45 MPa was measured
as high, about 167 MPa, with a small standard deviation of
6.8 MPa, indicating a strong mechanical bonding at the
stable interface. However, the interfacial shear strength of
the specimens hot pressed at 22 MPa was lower, only about
140 MPa, with a larger deviation of 12 MPa. The variation
in the interfacial shear strength with different hot-pressing
pressures revealed the positive contribution of the applied
pressure to the interface mechanical bonding.
C. Effect of Aging Treatment on Interfacial Shear Strength
Figure 6(a) shows the variation of the interfacial shear
strength of SiCf/7075Al composite, associated with the ulti-
mate tensile strengths and yield strengths of 7075Al matrix
alloy, with different aging times. The interfacial shear strength
increased about 55 pct with increasing aging time to 25 hours,
from 108 MPa for quenched specimens to 167 MPa for T6-
treated specimens. The variation tendency of the interfacial
shear strength of the composite was found to follow well that
of the ultimate tensile strength of the 7075Al matrix, revealing
an obvious effect of the tensile strength of Al matrix on the
measured interfacial shear strength. As shown in Figure 6(b),
the normalized data that were obtained by comparing the
strengths to those of quenched specimens more clearly illus-
trated the proportional relation of the interfacial shear strength
to the ultimate tensile strength but not the yield strength. As
previously shown in Figure 4(e), the matrix around the inter-
face was obviously deformed, resulting in Al fragments and
scratches. The surrounding matrix was thus expected to be
highly work hardened during indentation, reaching a strength
much beyond the yield strength of the matrix and close to
the ultimate tensile strength. Moreover, the plastic deformation
and fracture of the matrix meant that the interfacial shear
stress had already exceeded the yield strength of the matrix
and even reached the ultimate tensile strength, explaining the
strong relation of the interfacial shear strength to the ultimate
tensile strength.
D. Effect of Specimen Thickness on Interfacial
Shear Strength
Figure 7 shows that the interfacial shear strength of the
SiCf/Al composite slightly decreased from 167 to 148 MPa
with decreasing specimen thickness from 800 to 210 m.
The relation between the interfacial shear strength,  (t), and
the specimen thickness, t, was simply obtained by linearly
fitting the data as the following equation:
[4]
Because of the free relaxation of stress at the two ends of
SiC fiber near the specimen surfaces, the radical compression
stress from the 7075Al matrix acting onto the fiber near
t(t)  143  1.87  102 t
t  ms0
Fig. 5—Stress-displacement curves of the interrupted and resumed inden-
tation tests of T6-treated SiCf /7075Al composite.
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(a)
(b)
Fig. 6—(a) Interfacial shear strength of the SiCf/7075Al composite, and
the yield strength and ultimate tensile strength of 7075Al alloy with dif-
ferent aging times. (b) Normalized strengths of the SiCf/7075Al composite
and 7075Al alloy in (a).
Fig. 7—Interfacial shear strengths of the T6-treated SiCf/7075Al compos-
ite specimens with different thicknesses.
specimen surfaces was smaller than that at the specimen
center (shear lag model).[27] According to Eq. [3],[26] a smaller
radical compressive stress transformed into a smaller friction
force and thus contributed to a lower interfacial shear
strength. In a thinner specimen, the region with a smaller
compressive stress occupied a higher ratio of the specimen,
and therefore, the average interfacial shear strength of the
thinner specimen was lower than that of a thicker specimen.
Furthermore, according to the proposed model based on
finite-element analysis,[27] the measured interfacial shear
strength, (t), was reported to follow Eq. [5] as
[5]
in which a is the interfacial shear strength at the specimen
center excluding the effect of stress relaxation, and d is the
size of the stress relaxation region near specimen surfaces.
By calculation using Eqs. [4] and [5], d was obtained as about
20 m. Figure 8 shows the surface morphologies of the
7075Al matrix near the surfaces and at the centers of
SiCf/7075Al composite specimens with thicknesses of 210 and
800 m after the SiC fibers were completely pushed out. The
regions of about 20- to 30-m width with no shear defor-
mation were clearly observed in Figures 8(a) and (b) near the
specimen surfaces corresponding well with the size of the
stress relaxation region previously predicted. Relatively small
interfacial shear stresses due to the relaxation of radical com-
pression stresses resulted in the nondeformed regions near the
specimen surfaces, as compared to the severely deformed
regions at the specimen centers shown in Figures 8(c) and
(d). It was also noted that the size of the nondeformed region
in the specimen with a thickness of 210 m was slightly larger
than that in the specimen of 800-m thickness. A more obvi-
ous elastic bending effect occurred in the thinner specimen
during indentation, leading to the larger stress relaxation and
nondeformed region near the bottom surface of the speci-
men.[27] However, as shown in Figure 9, permanently plastic
bending deformation was found neither on the top nor the
bottom surface of the indented specimen, revealing the reli-
able interfacial shear strength measured in this indentation
experiment excluding any interference of the bending effect.
Besides, the stress-displacement curve of the indentation
test of SiCf/7075Al composite also changed with specimen
thickness, as shown in Figure 10. First, the amplitude of
stress fluctuation in the so-called “stick-slip” step decreased
from 23 to 13 MPa with decreasing specimen thickness from
800 to 210 m. As previously mentioned, the size of the
deformed region at the specimen center decreased with
decreasing specimen thickness, and thus, the energy con-
sumed by interface friction and matrix deformation, which
led to stress fluctuation, decreased. Moreover, Figure 11
plots the measured load-displacement curves of SiCf /Al com-
posite specimens with different thicknesses at the elastic
stage of indentation tests and the converted stiffness of the
total indentation system (presented in load/displacement,
kN/m). The relation between the stiffness of the total inden-
tation system, Stotal, and the specimen thickness, t, was cal-
culated by linearly fitting the experimental data as follows:
[6]
Stotal  Ssystem  Sspecimen  1.28  103  7.13  107 t
t(t)  (t  2d )ta  dta
t
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(a) (b)
(c) (d )
Fig. 8—SEM micrographs of the surface morphologies of the 7075Al matrix after indentation tests: edge regions of T6-treated SiCf/7075Al composite speci-
mens with thicknesses of (a) 210 m and (b) 800 m; and central regions of the same specimens with thicknesses of (c) 210 m and (d) 800 m.
(a) (b)
Fig. 9—SEM micrographs of the (a) top and (b) bottom surfaces of the T6-treated SiCf /7075Al composite specimen with a thickness of 210 m after the
indentation test.
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Fig. 10—Stress-displacement curves of the indentation tests of the T6-treated
SiCf /7075Al composite specimens with different thicknesses.
(a)
(b)
Fig. 11—(a) Load-displacement curves and (b) stiffness at the elastic stage
of the indentation tests of T6-treated SiCf /7075Al composite specimens
with different thicknesses.
Fig. 12—Stress-displacement curves of the indentation tests of T6-treated
SiCf /7075Al composite specimens under different testing velocities.
in which Ssystem and Sspecimen denote the stiffness of the mea-
surement system and the composite specimen, respectively.
The stiffness contributed by the measurement system was
obtained as 1.28  103 kN/m, and the stiffness of the
composite specimen, as expected, increased with increasing
specimen thickness.
E. Effect of Testing Velocity on Interfacial Shear Strength
Basically, the flow stress is sensitive to and increases
with the rate of testing because of the relatively slower
movement of dislocations at higher testing rates.[28] It was
thus expected that the interfacial shear strength of the
SiCf /7075Al composite would also increase with the test-
ing velocity. However, as shown in Figure 12, the stress-
displacement curves of indentation tests of the composite
specimens under different testing velocities, the interfacial
shear strength was found to decrease from 167 to 153 MPa
as the indentation velocity increased from 10 to 500 m/min.
The decrease in the interfacial shear strength was probably
attributed to the inadequate position adjustment of afore-
mentioned 7075Al fragments under high testing velocities.
The straggled 7075Al fragments thus inefficiently obstructed
the movement of the SiC fibers. Therefore, under less inter-
face friction and matrix shear deformation, not only did the
interfacial shear strength decrease, but the stress fluctua-
tion amplitude in the “stick-slip” step also dropped from
23 to 11 MPa with increasing indentation velocity. It is thus
suggested that the interfacial shear strength of the composite
may theoretically reach a top value with increasing testing
velocity when the range of testing velocity is below the
lowest testing velocity in this study, i.e., 10 m/min, and
then decreases with further increasing velocity from 10 to
500 m/min, as practically observed. However, further
investigation is still required.
IV. CONCLUSIONS
In this study, a continuous SiC fiber reinforced 7075Al
matrix composite was processed by diffusion bonding, and
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its interfacial shear strength was investigated using fiber
pushout microindentation. The indentation behavior of the
composite was studied and basically divided into two stages:
(1) elastic deformation and (2) interface decohesion and fiber
sliding. During the second stage, a stress fluctuation phe-
nomenon occurred, attributed to both interface friction and
matrix shear deformation. After analyses, a weak chemical
bonding with a strength of only 15 MPa was expected to
exist at the interface, while a strong mechanical bonding
most probably dominated the high interfacial shear strength
of the composite. Under aging treatment, the interfacial shear
strength increased to 167 MPa with increasing aging time
to 25 hours, following well the variation tendency of the
ultimate tensile strength of the 7075Al matrix. Experimental
parameters including specimen thickness and testing veloc-
ity also affected the measured results. The interfacial shear
strength of the composite slightly decreased from 167 to
148 MPa, as well as the amplitude of stress fluctuation, with
decreasing specimen thickness from 800 to 210 m due to
the more obvious effect of surface stress relaxation in a thin-
ner specimen. Moreover, the interfacial shear strength was
found to decrease from 167 to 153 MPa as the indentation
velocity increased from 10 to 500 m/min, probably attributed
to the inadequate position adjustment of 7075Al fragments,
i.e., less interface friction and matrix shear deformation,
under a high testing velocity.
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